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Fluorescent gold nanoparticles (AuNPs), because of their unique optical properties, 
electrical properties, biological compatibility and low toxicity, etc, become one of hot 
topics in biosensors, immune response, detection of heavy metals and biological 
labeling applications. 
In this dissertation, the natural tripeptide GSH and its derivative were employed as 
both stabilizer and gentle reducing agent in preparing multi-color fluorescent AuNPs. 
The experimental parameters that may influence the optical properties of AuNPs were 
explored. Spin labeling of the AuNPs by using nitroxide radicals for constructing 
fluorescent-ESR bimodal molecular probe has been studied. 
The dissertation consists of four chapters.  
Chapter 1,Introduction. An brief introduction to AuNPs and its latest development 
was reviewed, based on references, including the synthesis, and application in 
detection of inorganic ions, special small molecules and biological labeling. And then, 
the development of spin-labeled fluorescent probes and their applications in various 
areas, including detection of antioxidants and radicals, were introduced. Finally, the 
research plan for this dissertation was put forward. 
Chapter 2, Preparation of multi-color fluorescent AuNPs. Highly fluorescent, stable, 
water-soluble AuNPs with blue-, green-, and red-, near-infrared emission under the 
same excitation wavelength have been successfully prepared by a simple, rapid and 
one-pot procedure. Techniques, including UV-Vis, fluorescence, time-correlated 
single photon counting (TCSPC), transmission electron microscopy (TEM), fourier 
transform-infrared spectroscopy (FT-IR) and X-ray photoelectron spectroscopy (XPS), 
were employed in the characterization of those AuNPs. The result show that, the 
particle size and the electropositivity (or oxidation state) of the metal core were the 
main two factors that influence the optical properties of AuNPs. 
Chapter 3, Series of study have been done to learn the parameters that may 
















small peptide were designed and used, as both stabilizer and reducing agent, in 
preparing AuNPs. The factors influencing the formation of AuNPs, such as 
[HAuCl4]/[peptide] ratio, the reaction temperature and time duration, and the ligand 
effect, such as the length of the peptide chain, the position of the cysteine in the 
peptide and the polarity of the peptide, were carefully considered. 
Chapter 4, Spin-Labeled BSA-modified near-infrared fluorescent Gold. Glutathione 
capped AuNPs(GSH-AuNPs) were synthesized and modified by BSA, the BSA 
modified fluorescent gold nanoparticles conjugate (GSH-AuNPs@BSA) were 
spin-labeled by paramagnetic nitroxide radical and gave a spin-labeled conjugate 
GSH-AuNPs@BSA-TEMPO. The introduction of BSA to the conjugate was to 
further modify the surface of GSH-AuNPs in order to enhance the intrinsic 
fluorescence of GSH-AuNPs and to facilitate the spin labeling. 
GSH-AuNPs@BSA-TEMPO itself was a weak fluorescent conjugate, while showed 
strong ESR signal properties. Reducing the paramagnetic functional group TEMPO in 
the as-prepared conjugate to its counterpart hydroxylamine by ascorbic acid, both 
Off-on fluorescence increase and On–off ESR decrease were observed, showing 
concentration related bimodal response to AA. 
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